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(54) POWER WINDOW INSERTION PREVENTIVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power window 
insertion preventive device capable of quickly making a 
decision on the insertion of a foreign matter without 
making misunderstanding and limiting a motor current 
SOLUTION: When an abnormal current is detected by 
insertion from the motor current, an operation for 
repeating an ON/OFF operation and a continuous ON 
operation is made by the motor current, and the 
increase of the motor current is limited. Then, the 
insertion decision is made on the basis of the ON/OFF 
operation or the continuous ON operation. If the 
decision on the insertion is made, the motor current is 
stopped to invert the motor. 
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(57) [Kfi] 

[Mi] *»<o»*nSr»B«l<fflaic*iJftb, ^e- 

^^Hi-r^ * — *^«*lC0n/0ff»flSfcigjtt0n»f^ 
5 0 rcOP#, On/Of fB&^^fdJiJgM0n®j^^S<5^T}* 
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EC - JElEHJftt**ft: 



11" 



10' 



on offttfKHM 



-MAS) PBHS 

a^mgaft [ ^8 



It I t 



1 

U WIB«SE*J»l3KAt/^!7 — > K^e— teE 10 
SftlB^— ««<z?if*P**S0f£i|[S:3Bx.fce>, Suffix 

— * — «ats:Bf *«>(6H-e«^*3 j: twt an $ -fr s wstm 

[if 3 ] fl(rfia«flE*iJRREIB5tt, 
WIE-t— ^— «fltO«*tt, J;5-e— ^— Is] 

^ ^On/Of f m^F £ ^ 5 C dr K <t 9 US! b , 

^A^lL^Bo 30 
[IS**I4 ] WIB«8IEttffilHlBStt, 

stjtam i coe^fe^ n m<o% 2 (oMtfLmzft-tzm 2 ^ 

ffiE* 1 <&SH=- t mUm 2 <0*^«lE*Tasttie:« b 
<45<t 5friira««IE*MIE*2 60*^{cSlt-t-««fciiltt 
Egg Sr*-T4 r 4: frttft i 1 X 2 

IBI*«5] iWrEJlSKZ)*^^ ->^>h«tt-e* 40 

StJfBlfl2co*-T-^, NMOSM^D 7 r l/^F E T 
[W**R7l itftE«8fc»fcUlEl(&tt, 50 



2 0 0 2- 2 9 5 1 2 9 ( P 2 0 0 2 - 2 9 5 1 2 9 A) 

2 

■rm»Sig|ffilHlK4r$:*b, 

huEv-^^ hSfeite, HlJE^e— *5«tt/afTE®SE*JRS 
U7ruy7«it -4HSrlWrE'>+^hffitt4:«aiet 

8 ] MEttflctttUISIttttt 
ittfE^e— 9— mM&WnZiNMO sm^(D^4 >F E T 

Mfe^-Y E T t HufSy 1^>^F ETCO^EE^T 
^-Y >F ETIi^e- *3J:tJ5«jeffi|R|ilKtcii[?iJ^ffi 

izmm b, 

Ii7/ U->^ F ETIi KK ^^^'^yF E T <D K 

F E T 33 £Tf l) 7 t l/^FET^- httSV^ 
J n SttK9-<^— ESS "C'iiffiib $ns^4:Sr^?R4:-*f 

tW**B 9 ] SfiEm»E5ilffilBlKfi. 

ii KfiiSit 60 it t€S Sr SEi" HI ¥S 3fe jijft « $ ti tzffif& t 
b, 

L"T^5)*-*-^ff±t5SWfflBBO SfS 1 Pp^ co 
^ffi^Sf^ b. 

(Dm&m&mt>-t £ o ^^^^cDm&^^mm b/c 

1 0 ] fflE*A£iglBII§iea. 
iWEiiaiSftoiii *«flt<E> n fflftt, -r— ^ — «8E<^»5* 



i] striB««i6ia[iHiK«:, 

lfflflE* 1 co*^ fc ittjfB0 2 coi^coflEJ±(^TcOil£f£l±} 
iiirfB0icoJ£i|&^^ 

0 i co^v^v^^mk^ i <Dmmzm&}x*mmmm 
0 2 co >T^VAmmm 2 ^te^ti^isya^strffiSEifitti 

tfrlBiil8tiafi(Oilt^«SIE3& s SIE4x«*l cof E T t . huIS 
0 1 co F E Tco y-^ L/c0 3 co*g#C i: SrW^T ^ 

®1 coy— ;*:7;*nTlElKS::fru 
fuffiiilffi^cofti, ^ttSESrSK-f-lllKH, 
striEiiBtiift^ifiv ^flEasflfMi,** 2 co F E T t , itflfB 

02coFETcoy-y. Lfc JB 4 coSfet 4: £rWi- 5 

0 2 coy-^y.* ari«IKSr*L, 

9fjfE01 COF ETcO^r— hliCf 1 co = V'^Vifco^N 
fiJfB02cOF ETco^— hfi[®{C0 2 cOr^^V^colN 
iifJiE0 J. 0 2 co ^ ^^^©*»JBWiH-T-mS:!i5«tt: 

[fflf**i 1 3 J StJfS^ISiaScOjli *WflE:te J: LMtufBig 
RSa*Oi*^««S:*i'iai8S: F E Tt«fi*^4S 2 
ocoy— a rings (f&i<Dy—*-7*uTis\&k 

01 (Dy—X7* DTEl!S<^y- 1 co?E&m 
!HSgco=i ^x>f-co#«JtfeMS^-^^U, 

0 2 co y-* c TEiacoy- hmffiKS? 1 otfclfcB 
^W**«:*!^Lfcr OKIE 
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4 

fc-ffii;:^— * — ««t Sr^iJ ffi-f 5 r £ & £ 1" -5 !7 - 
*W$Ltm^^2<ny—*7*uTi&&(Dy—*miLfr 

bwfe<om& (^ii^tuffi) i-3i^7^mfc^0 2co 

IS SS S:0n/0f f tt fts $ itX - * — Mrk & WL'P £ -fr , 
2 SfcttBI**! 1 3 JcfB«t<0^!7 — > Kfit*ii*BS 

ttStr^*—^— «M«3&^0f^«*:*t5pt&-«[-^±|llo 

01 coy-y.^^aTlH]gg^, 
0 2 co y — ^ ^ ^- a r ESS , 
mjf£0l coy— ^-y* ur(ll£gco0 l coy— x^ffit, 
mjfE0 2 co y — ^ 7 ^- o r d]gg co 0 2 co y — * mtLfrh 

02coJt^<b^*#b, 

m & On/Of ffb * T — ^ — S:«^ $ -fr , ftfj# 

On /Of f »f£«r1f 5¥*#*>r y^^^^co^-^ 
**l«fBB, *5<tV«(rlBOn/0 f f ttbf^t- J: -SSijfG^e— 

HUfBiSMO n cofflP^fi, SuIBJSigO n IC «t 5SffiH^~^ 
-fl;S{cco±@APaS{-iS#-r^ w t Sr»«4:i--5l«*«l 
5Xfi!»*^ 1 6 dffigcco^ 0 ? — > KflS*i&*teih 

40 

[IS*^ 1 8 ] MfB^ScottlE (^^iA^1^l±ife) 

tt, ftff?S0 2coy— oriHlfScoy— ^{ciE^JIg^ 
[W*3Si 9] WIB««E#JBRSiatt, 
50 $3f)lt«a^l., 
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*5<4) 



¥**M>f 7f>m^t7^§: irfZct 9 % On 
/O f f »f^S:»5iS-rr tSr«r*t-r6l«**i 5£ 



10 



[«**2 0] llftlE##W:^>f y^^^SS^s, FE 

BtrlE^NMM-'f 2/^V^T-^>$IJPW^®fi(rO n/O 
f fMtfWPdL ««aiillera*^38^-rs X 
^e— ^ — <7M >99 9 ^^SrfiJffibTMillerja**:**: 

On/o f f ifft<^y- h — y—xmwaE<nmit&'J? 

ct9{-bT, On /Of fmi^<D*r~?—mW)J3<Dm 
[11*152 1] «l!BOn/Of f ttflsJWIB^fc*-* 

SK*T*«*^SBWfl<)*Hf»**jDtr J:SOn/0 f 
f ift^**LTtlEIft^ii*n^^bfcNF^T*BPIE^ 30 

[!S**i2 2 ] iftfE*— ^ — <DEMtoft^9>f > 

WEOn/O f f »fl=l«»!T?tttS4: Ayif*- -*-EHs 
Sfc^ffcb&i^J; 5 ^i-S^ir^J: 9 , ftflfS^e— ^— lei 
te»0>ffiTK:*h/COn/O f f «jfl£jWIWj&s*< ^ 9 . 

fiutson/of f n^nm^iniBiittonfflnojtsrtt 40 
uj-f-**\ wiBOn/of f mirmm*iti*miexmo 
nmm&tm-tzz t\z x HIE 

ii**y*EII»S:*i-S r: t S»*it5H*a 1 5 Sfc 



2 3 ] liufiiO n/Of f »flFJHIB&fH*-*-« 

SufSOn/O f f %tir<DW&&*<}> bi~^ZtlzXV 
ftfjfBO n/Of f SbfHHM SrW-Wi-6 - t i: 50 
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6 

[If*qi2 4] Wm*m»x>(f7>4rm*& % fe 

SMBOn/O f f m ftMffl&mZF ET <D*-7mtl<D& 
ISO n/O f f »f^ja«S:«ftSi3:TmiElHl*<^*iJ* 

•Ur^a. a ;i t * < *a-r* meftfSTa^w^jts:^ 

[f#**S 2 5 ] ^^i^^^iJ^^^^3A^mj^ j e--'^ 
fcSr#»£1-*W#*2 2U:1E««V*!7— 9>r> 

H?l ^3fEScmiEi?S(0=i VT'^SrttmSHirar 

«t ?fr LfcC<!:£#m<b^5Ii*^l 1 7!?^ 1 3coin-t 

gg^rOn/O f f »ff J: 5 icffl^-rs r. *^ «t 
9 . 

^ ^ ffl Ml* T iw - 9 - * W± $ Z> z. t & 

t L.tcm^m 1 6 \zmm^y<^— t?^ ^ 
mm. 

[»**2 8] «*Sr«JE*»L^ ^^^^ 

ftuIE^ 1 C0fclJEE^i*^-5A^.(r J; 9 . ^ 2 ^AJEEJ; 9 MS 
^ffiSr@^Tt@APL0tfe, On/Of f Sftf^i^SfcO n 

m 1 7bm 8 , 1 4 % W*3S 1 8 7^;^ 2 7 coi n-T^ 

[nB*«2 9] B(rE*l <0«JEtt8(rlB*2oy— 

HUfBH? 2 CO y — ^ -7 -A- p T@aS^«SlD35Sfltr|B^ 2 <7> y — 

F E T tffigt^?>**» 3 CO y — ^ 7^- p 70 



«(5) 



(7) a ^^>1^^*Sifi«*B-T-Sr«tt U fulfil 2 <0?1JE 

[sf*«3 0] SSEfflPgElKSrOri/O f f»fP$-ti: 

tdiE«SE*JISig»^*j|*0 n Lti^^^cy 7r^ 10 
^®fiti-»En5®»l£<0— gBSrOn/O f f Jffittf 
S ^ t ic J: 9 KJ£i-* r. £ St«f» <!r 2 8 X 

[0 0 0 1 ] 

«Slti6ttlllKtzB8-r6o 
[0 0 0 2] 

. -^Pu^r? ^> 3 > (Jamming protection) ) M £ 
[0 0 0 3] E13 6«, t**0^!7— 9>f> Ktfc*i&* 30 

Itt^o «8fc I D<D«|*tt, (5A/d i 

v, 15 A) fc*|ESix, ,1@i5^5AT\ 
9 4><04 BffiO B<7>«JBE35S1 5 ATfcSo lRl«iUH«ffi<Z> 
(5Kgf/div, 15Kgf) <t^fS$ 
1 SS5jJS5K g f t\ ±8&&ytp<D4 1 40 

C0#ffi^l 5 Kg ft'fc^. JKT^^9 7t?t«ttttlSI 

[0 0 0 4] nixJ; 5 % j**ixfc»*tc»^4iBftttt, 
ft*ttl OKg f SftKJfllx.*^* £ 
OKg f SrjBx.tu^SCi:^*J^-5 0 

[ 0 0 0 5] 

m/iHg^fiS^i OKg f SftSrjHx.T*»trSi'5i$tb5 
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X-tz. 0 

[0006] [336 n^-fj; 9 l^fi^if An IT 

[0 0 0 7] *«Wtt±|E*«iZ*t*Ttt*lXfcfcO-C 

[0 0 0 8] Sfc, *36^(^B6<)«, A^^^C^^tb 
[0 0 0 9] 

[0 0 10] *38W^*l<^«r«tt, «atSJREI*gtfS, 

[0011] ms^tibiH] 

tftt y u^-^«:fi:<^flffittT* s «^^b< ft -5 ± 5 
firSSKiSKIIillSfwttjRL, ««ltiilttEIl6©t) 5— *^SH 

^ttesRefei&KB^t 5— jj<Dm*\z'mmtz>z. tizx 

[0012] *38W<oSBi^»«tt. m^tuiEiss^, 

ETt, ^yFETH7r^^FET <©«JEPtT 
*s«ir^su< ft5 J: pftm^n^y 7ri/^F ETCS 
i-««EiIISaiHlBSi: WL, >F E Tfi-=e — ^— *3 «t 
I/l|«£*iJPSlHlS?S(CiS3?iJ{rlgMLT, ^ 



"•1 t 
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9 10 

mmtM£mW<oy p 7*^{zmmL. ^/^FE ^y^iciiJnU ftSoy-^y^-DTSSgco^- ht3 

Tte k ^ is^** >f etok u-r ^JB^^sitt ft i <Dft&n®»<o=^7 f >v<D2P&mmi&*&&tfi 

:Ei^U:«tt£jH K7>f^— EBST*ttlb$n*r. 4:K:.fc9 [0 0 18] *«W<aft 1 ®gte*UPfiElS&Sr O 

— Ji8b*WT?*5 0 n/Of f Bf^Sfa: <h frj; 5«SKSr«>^S-e:5 4: # 

[0013] *3S^cOft 1 QSKillttlHlK**. <^«8E«^*tt, ffiSftffilHSHlK^JS^O n k # 

£fitia««0il^«8lt (Iref-s) SrSS-riElSSi:, C !i 7 r tffi^^t^O n /O f f 

oiS^ftac (iref-f) SrSE1-|3BS^3fe3?(lg5tt*ixfc1ffj«; 10 Kjft*#, 3t»ff* ^ 4: «t 0R£t5 C <!r «fc 9 — Jl$j 

<05p*&ttSr*fcU, ilttiStf^iSt^Slttt. fl| [0 0 1 9] *38M^*2 <7?*f»tt, eatiiKHIBStt, 

*<^*i^m<o^tt[^b^»l:Sr*fe-t-J: 5 ft 1 ^ii : -^l2(7)ir(Z)lEPlT^^ait5il 

fe^— ^— ^it^5*^^»BB^«ffiPOfflM<^r. t-e U ft 103>7^« 1 co«fitJ-B:^Jt?SEfl6(BslJr» 

<DMfflx~fc&mm&(om\< ^«se^is fc ^ g£ft; b#i^<fc mfe i/^©Hl:Et$ft, ft 2 cojgtftasft i ojfctfcgg 

[ooi4] **w<©ft2^»»tt % iii»3ft«<oiBv*« 20 yi]T*s«6«{c»ttb, ft i <nftmmmn\zmmm-rz> 

flt (Iref-s) Sri5fc-rial»g4:. £Rfciift*>«^«SfcS: Set" ft 2 <a3fc&®@E&4: §:*U ft 1 <^?iStem[H]SS^P#^m 

lllB^M^J«tt$nfciiia[ifi«^ii^tt«E (iref-f) £ * s ft2^5EJS«[5]K<^WF^«J:0**<, fionyr 

ffij^i:— ti, ^MS<^ii^ms4:iiiffi5g«^3S^m ^«at*«H-[i]sgtf^ ig^stf^s^mst^sctL^ft 1 

Sfc^n^s, ^— «flt(On^coi -t?fcS««EiilttigK (DFETt. SlOFET^y-7|:iiUcl3(Z)I 

t-fc^o fet^r^r^-r^ft 1 coy— ^^^-nriHlseSSr^-b, 

[0 0 15] **9f(Oftleo4$»tt, a»B:«ri>fei** 30 «^ji^«8ltSr«E-rillK^, iilttiSfi^iS^«Slt^SIE*L 

5i*1*ajS:fif 5ft:*, ft 1 <a3&6&«IIIBg<0 = S«2<OFETt, ft 2 CO F E T(D y — ^ KSift bftift 

^Algt-7^^«ti:ni, ^**»M**T«, ft 4 0 coffij/C 4: 5ft 2 cd y-^ 7* o TIHSS^W 

1 cOit^^Ottl^^L ^/U-C*>4JBM % ftlcOrtKlg U » 1 <Z)F E TO^- htffi^f 1 ^3 yfyf©* 
cotB^Srijl* bTft 1 Ojte^miHlSScon^xVi^^^® »Jfifi9^S:»ttU ft2 0OF ET©y- hfflS^ft 2 

tH*s _ er*B*wJte a J: 5 bfc r 4: ic J: 9 -iai^tfo v^v^<o*«iftfl||«^ BB Lfc r k \z J: 

[0 0 16] #*W<0*l<O*»tt, * — *-«SfESr« [0 0 2 1] **W^ft2C9«F»tt, iiStiSft^ii^H 

£/&U ftl^«JE«>*aBM«c*?fc*2p*9fiISr^figb 40 yi^/^2owy^7^D708 (ft 1 coy — y^y^f 

T, ft2comJE<tb, ft 1 <DM!£&t%fr&Wz£ 9 , ft n 70S ft 2 (O y — x V* u T ©gg) T*fflffl£b, ftl 

2 co^IBHct ^ ^f^cofittSr^^TitAP bfcfc, O n /O f 00 y — y> y ^- d TIHSSo^— hfltffiKft 1 ^3Ctt«|3BS 
f Bb^irJlittO n J: ^— «SK(^fMPRS:fT 5 - 4: ^^^^SlJfiWiB^SrSlja »2©y-77 
(CJ: 9-«Mttt-S)5 0 tP70S©^ VWm-cmi (OJttt»otB*Srflt«» 

[0 0 17] *«W<oftlo*M»f4, ftl<o«flEttffiE *L,fcC4:^J:9— JBa*W-CfcSo 

ft 2coy-y^^-oT[HSSco^- h^-ft 1 ooit^cottl [0022] #«W<&ft3co»»fi, »*ix^«4feb, 

*^IKK»tti-a«^4: b/c4:^iw, ft 2coy-^y^- Elte^iST LT^-^-lg^Jljo bft: 

d70»£« 2 coy-^^^- a THK^gfeiSrSE # , **^J8^i-« Sfltjco-e-^ -^SKflS^beif^co 

frZ>Z.kiz£<9± D^1E^TT« b , F E T4r«ffi fil/c^^flTi:lHlo7tfiS(r^-^ -«gltSr*J»i-5/^ 

^b45»3^y-^7M- o T EIBS Sf«jR 4: 1^ 50 [7 — 9^ > Ktt*ji*Wih3Sffl^*5 0 
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[0 0 2 3] **|li<0*4<DW*f±, »ih#«4L, 

Hi coy— ^^^-ar(p]SS^ v fg2coy — * 

frhrft%<oW£ (j**ii**ttl«) Sr5l^fc«ttS:Jttt 
fi^t^tltt, ««E#JHH18SS:0n/0ffKif^S-frT* 10 
$ t ^fc t tt«SE*J Pfi El » Sr iiicOn $ -fr , «3K S: *§ AO $ it 

[0 0 2 4] **W^*4<^W«tt, On/O f f Stbtfs 
CD^te. On/Of f m\ttfto*mW>7^ y^lst? 

«fc9— «8b*«n?£>5 0 20 
[0 0 2 5] *«E<0#4<0W»i, ^TAfeC0«JE 
ii^ttttUt) f£ 2 coy — y.-y^ P70^^y^7,(: 

[0 0 2 6] **W<o«E4^4*«tt. «8KfffllKig»ri^ 
^-fMOn/Of f t-S^g^^^/f y^i 

^>^*T-PiO^«JE^*l<oS!|l«JE (VH) SrJb[E}££ 

2<7>£2|S«E (VL) SrTS5i:JIS30it««(omASrS 

±0, On/Of f »fPSr*»9ig-f-r;i:^J:5— US** 

[0 0 2 7] *«W<OlB4<0»«tt, ¥SW*:*>f 
^iT-^\ FETtfc^ lK)inE (VH) ^, » 
2c^S^«i± (VL) £9*:^<, litE (VB) ±9 

/Of f»tfSC0M, «^MillerSb*3553g*^S <t 9 40 
L , — ^ — <D4 > y ^ ^ > * L, TMi 1 J erSb* 2r 

m tiZ X V , On/Of fm^<D^— h — 

»>»W<4^J:9(at, On/Of fUf^ 

[0 0 2 8] *389!<D*4 <Z>«M»tt, O n /O f f fbfls 
SMffJcffift* «r#0 *.tt*t -5 ^ <!: J: 0 , -t— * — (Dimfc 
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«fc9-*J»*«n?*>4 0 

[0 0 2 9] **93<o*4 0#«tt, (aisltett 

(C, On/Of f »f^lja»iT?ttfat^if-^~#— H|(5 

^<£TK»h/COn/0 f f lbttMHNIft:*< * 5 % jgjR 
OnlF B Wg<i§(7)t\ On /Of f ift^BntmiE 
*ttOnSBM^itSrttUi-t"*^ On/Of f ttft^HIIQ 

3feSrtTp»*ai**J^lH]BSS:*f iricj: 9— JU»* 

[0 0 3 0] *?SK^^4C04#®tfi, O n/O f f Sbft 
fflHSrtt«Ft4»^i:. On/Of {mft<D®%C&#<? 
yht^:t(:«j;!)On/Of f »^»inS:tf«Fi--5 n 

[0 0 3 1 ] *«W<0«4<0#«tt, i£S»*M>f 

FETtfc^ On/Of f»»SFE 

i^t^^^ia^on/of f m^mm^it^a: 

[0 0 3 2] *^PJ^^4^#i§^, fefc*a*045lJ£Sr 

i> k ^ ^ 4 £ o ^ ^ ^ ^ ^ ^ s co e ^ ^ ^f- 

* ^fit^lS:*^^ z. tizzy — Jia*tt-cfcSo 
[ 0 0 3 3] *3BW<^»4^*att, fitE*ii*^J;9* 

2<OJt»»*s«8IE«iJBR[H]8SSrOn/0 f f »fls£-£5 J: 
[0 0 3 4] 

Ktt*ii * Wih SB Sr K W -f 4 0 W T ID gn o |Eft ( r *5 

[0035] (^^57~'y^> K«*ii*IWJtK«CO« 
K) Hill, *«WOj|«o»J«|c«5^!7 — ->-r^K 
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t. ^-«**JRE]I8 7 iS:#Lt^5 0 fc*>\ IE 

7-v 7 ^ y K*— *-£*/u*:jE|E • S^laifgS 
TfcJ:^. «ffittBU§ltt2 E(E • RKIhIKS ® 
8K«JI»lHlK7 0=o<7>igBtt % ^-^-tSlD«n 

[0 0 3 6 J (^4tt«SE^«fcS*«SSIt»millK2<D« 

«t**#«8itSrttaiL.r, ft ^ 9 ttsti^ 

tt, v/ufy-xl^Mh7yy^^ (FET) Sfc 
fi^yu^te^cb:. SfltiiRtlHlK3 , **-MI]Bg£«: 

[ 0 0 3 7] ^fy^FETft ^-f^FETcby 
y r \y^7, (Reference) FETT'«$il5o Sfc, 
-^/U^ffifetJl, MSfet^ li 7x (Referenc 

e) ^fy-^FETSfctt^ 
^£&fctCO;*7 U> h-t>">>^U->^- (n .'Current Sens 

ing Ratio) e»j*tf>>f vffitn:ic*t-rs y 7 

T ^^*Wfa<DWvif&ft<D\k%: 1 ££S?LT£t^ L< (4 1 

Xf4>-^> M&6tfCSfci- 0 -t LT , JD=n*Iref<£>3M4=£: 
ffifci-y 7x U>^lt»ftlref^ y ^ z Uyy F ETSfc 

IrefSr#J»-f--5 0 

[ 0 0 3 8] >>f >FET*^lfi'>+> HgR*S^~# — 
co^-fl^ K (High side : * — KStf LT«R«) 
5 Svelte, >>f VFET coy — *«K£;fcM:->* V 

htefctco^e— y — «l«iavsAt, y 7x uyyFET coy 

12, ±|EID=n*IrefO*#S:*S"t"«fc*C VSA=VSB 

^3 vM y K^f^^coSgfb^co^BiiwJ: 9^e— y 
— mSftlD^^fci-S i: ^ >f >FET co y — ^«ffi«^VSA fc 
mt-tZ>&. V7T l^V^tli5ltlrefS:»J»L.TVSA=VSB 

[0 0 3 9] ZfcKl, Sfc£*L (Jamming) ${;<J;ctSt 

l^>^«a£Irefari6RtigA<0**4 2ocQlg^C^ 
tf3 0 y y r ^>y.m^ireffl, ^P^fi^CO^il^^jc 
^Iref-s fc , igRftiSftOigl V#5Mref-f K^tt btlt 
ijftix 5 o ^ CO a ^ *flt«E/£# Ir ef-s fi — jME 

*<z>iit *«8fo?S;#Iref-f ttfefeSixjfts*^ Lfc t * com^ 
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^«sE^iref-f<oiiRSji«tt, i^P^ascosi 

^Irsf-sC0 8 0 0-1 0 0 0 f&coS $ CK£t5 e 
[0 0 4 0] ceo J: s/^-v 

Iref-ftt*— ««ID^^t^jE*^S8fc-t-5 0 ^fcfi 
^^coifit^j^j^Iref-f Sr, y y r uv^etftJ; 9 

10 ^ftSr«JEiz*«k-rs 0 rco®BEco^^rj; 9 , y 
— mSftlDcogSfL^v-^^ htSfet^fi^-r y F E Tco^-y 

ffiijc x^mEE ^ as* l r w e> tt « ts/hg n & « l 

[0 0 4 1 ] £i§RB%A<Pj£t*«a^ 
5>Iref-m^e— «SElD«niiia[b-CitAO-t-S^, ifiPiS 
aScoiSt ^«»KfiK5>Iref-sH:« 4: A/ if^ffc Lftv \ 

cO®^m^5>Iref-sCOP^{C^^^D, (Iref-fcO^P 

mm) > dref-s) <D*/j>ga«(k^5o z<dm^<d^ 

Jg^S-fr, -e-^-co/^i^ K (High side) {Cfc>5 
-^/U^y — ^FET^/c{4^e — coa r>-y-^r K (Low sid 

(FET*fcfi/<>f3K— 9 (Bipolar) h?Vy7 

^) ^r^y-r^o 

[0 0 4 2] *<D'& % tt*ii*^5S^UTV^BB, 
^y— ^FET^Tt^^e— cod K^fcS^** 
^yf> y^Tv^On/Of f »^ SjgcOnSbfE£ri» 9 

30 llFi-w J; 9 . J^Ti-fA^-^^^^— y-m^ I Dcoii^P^ 

[0043] (^-^-m'»jPsiRigS7cotifs) «se«j 

I D^JgAobT^^^^J: 5iwffiiJRB-r5 0 c^SJPSfi, 
r/ufy-XFETX^-^^Dr)f^ 

^^yy^T-^On/Offtb^^rig^OnSi^^^S: 
9 5§-r r \Z X 9 fif fctt, r cO0n/0f f t ig^gOn 

40 — ««£ ID&Ono f ff5^^ /i^^^FET^cO*® 

^^^ym^ r.co^2»^y.-r v^>if%=f-(o 

O n <Z>£H!«JEE 4: o f f co^v»mJEE^±^-r^S^ffl:ffi 

[0 0 4 4] -e-y-ftJSft I D^, 0n/0ff»f^t»j|!t0n 
9 iS-rtbfP^ AS , -x—y — «SltlDtt«8lc*JR $ 

cot:\ r.ttjcj:9^e— y— h/u-y f^v 7 ^ y Vlfy^towt 
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[0045] m^h^w^n 6 corns) r^i^m 
^te^^j^ufcffir-a-js, ft ^ i iHrit^>K 

:<7)C tl:«fc 19 , 9>f >K#7*tfSHia\ 

[0 0 4 7] (jEfe - SteEKS:(i^^^!7— > K 
^r-^-5(DMm) ]Ete • StelnlES 5 [3, ^>K7 5/ 

£-t*r<5 0 fs^-HSl 1 HMT^-fy V-y^>m 

tt, h^j yv/'@BSfcijy iz-niBttu-ct^o h 

StMiS5tt"t*S 4 fl§OFET3rJBl^£ 0 4 fUcDFET CD 9 ^> 

7 > y 7, ^ 1 ^T»ffi[H]K 2 I, n 

Kco h 7 > V* 5 &m t ^T«SE*JRI11BS 7 IT fc 

[ 0 0 4 8 ] H2fi, **W^Hlfi<7>?glB^«4^!7 — 

So -t"*fc*>, «at*ttJlHlK2tt, ISftl^fVB^ 
7° 9 * ST- £ ft -*vf ;* ST- fc «MB * ^ y y K £ff ft 

DSr*i-|DI#M:«fo/j:^ 0 
HI 2 (a) <0«SK«|±llHlK2-*««t*JPfilIIK7--iEte • 
K$5@K6coJd#JS\ HI 2 (b) ^«SiE*ttJle]B2-*E 

«b • Rteiugg 5 — m^jpfidigs 7©hi <dwm t m am 

H] 2 ( c ) cQlEte • Kt£0i£ 5 ->m^*M[H)S£ 7 
[0 0 4 9] (Si <^I6J£^?KI») HI 3 fit, #3BW<P* 
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[0 0 5 0] 1, «S(t«ttilll8S2^RM 
1-1, ««S«imiH]8S2(^ElgS«|j« 

•SIElref £ 2 O(0iiBSjSft<Z>*4S«flt^Iref-s Ir 

ef-f^5>*tr**«*s:tta-r*Ei»^o^Tiaw-t- 

So 

[0 0 5 1] H3(D««S&ttilI](&2tt, m?^VB60r^ 
10 ^^TCggf^yf > b®#iR .lH7r Xs^^WcK 
R20ir, ^^OSfitR 1 t R 2 0i^fg-f-S®«tiil§tlH] 
Sg3<!r, IffiliSSS 3 I: / 7 7, AAffi^ t^-f t ^ A 

>/^-^CMP2^ 5 VMMt CMP 2 (D&Jj%%+ 

[0 0 5 2] «SEiiBtlHlK3tt, ^^A^flB^sy 7 

V NSfetR 1 t-tg^i-S^V^l. — KMPl^ CM 
Pl^STlCgtL, ffifeiR 2 1 iSJfit5 = V^r 
20 y-y-C 1 fciKW«JKUT**Sft«*l<D-teJ«E]l8 
t. CMPl^^STCSSL, fitaR2 2drgtf 
^y^y-y-c 2 SrB:?iJSlJlj6LT«!fiftStL*»2^)5te» 
miHlgSi:, 3>^>"y-C 1 <h C 2^BBt-SSttSn-5®K 

$tb^— h^^^xVi^C lCgl^WnMOSFE 
T (T2 1) k % -S^FET (T2 1) (T^y-^^C 

mp 2cDy p 7^A^m^^mmum^mm^^&m.R 

2 3 coy — 7^-7 -A^T^^h, 

^cmp 1 (D7 p 7 ^x^m^rizmm^^— 

30 >7>tC 2Cli$WnMOSFET (T2 2) 

fc, 7/-K^FET (T2 2) ©y--Xi:Si|jlt5^ 
^t-KD2 1 -S^^^-KD2 l<^*y— K 
fc CMP 20-7^t^AA«S : f(:^Llffi^8«tS 
fifeiR 2 4 ctT-*^;$ixSS2coy-^^^oT|E]SSt 

[0 0 5 3] **5 % El 3 ^coffiKR 2 1 «(r JRk. fetbfc 
9 10 Ktt, fifiiR 2 1 coffifeiffi^9 1 OKQTfeSw 
tS:*b-C^S 0 IB«tc n>fyf-C2f-(cS^?>n 
to. 1 li f tt, 33 v-^V^ C 2 C9??:§:^ 0 . 1/iF "C 

[0 0 5 4 ] 1 - 2 . «SK^tU|p]«g 2 coOHj^i^ 
a3t(i^t > htetaR 1 , lEfe • Sfey l^— [HlSS 5 t 

on/ofmit&fto^mik*^ y^^{fm=f- (fed n 

J:t»^t7*i 1 (:Sg$ixtt^ 0 iE(E ■ K^y 1^— 
(HISS 5 (OiE(E • ixte y l^— tt h 7>*sX# T 2 *5 «t VT 
3^±0«Z!KiSn. IEte (7^ (Up) tbf^) -Cf±T 
50 2 /j^yL, Rte (^^> (Down) Bft^J T-fcfcT 3 
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ifi*>iTZ> 9 -r^&mtt/ * > hffitrCR 1 t y 7/ u 
v*Jg#LR2 Ot-MJixSo BI3OEIK0»J-ettRl(^ffi 
Bttttt 3 4 m Q % R 2 0 (OtSfcvfBte 5 5 Q KK^Sft-C 
t^o ^ — «StEIDtti>-f > h*£#iR 1 SrSEn, y7 
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-hffitetR i^^^-r i tmzR i mtmmirZ) 0 ^tz 

X\ R 1 *ID=R 2 0 *IrefO*#Sr«S"t-4 £#C0« 
[ 0 0 5 5 ] 



n = ID/lref=R 2 0/R 1 =55/0.034 = 1618 • -^1 



nv^i^— ^cMPif^^-^rv^^b^^ , cMPico-7-r-t- 

^A^ffi^t-tevM'- V ht&feiR 1 <0*—9— mm&fcA 
#S*t, CMPl^^^AAMi^tty 77 i^;MBStR 
2 0^a*fittl«ffi?5SA**nSo CMPl<Z>fflA£«MtMWa 10 
U"</u (GND) FNl{:«KR2 1^yf>tci^ 

C 1 ttCMPKDtb*^ J: 9 , ffifetR 2 1 8:^Lt*tttS 
aV^V-p-C 1 £>#KJM'Jti:FET T 2 1 CO^— h 
M^tcSMKSiX, FET T2 1(7)KKy|iJl77^^ 
S6iR2 0{cgg^^ T2 l©y-^ttfittR 2 3£ 

mirxmmzinxi^o fet T2 i ^kr 2 31**1 

coy — *:7*oT@ft£«/|fc+5<0t\ FET T 2 1*5 J; 
tfl&SiR 2 3(Zfin>xVi^C 1 <^«ffiUlJfc0!l bfc««tt 

^SV^gft^g^Iref-stZ^^c — ^> ^V^U — #CMP1 
<OttJ^JtKHfi«ffi^yu (GND) BBtwtt«KR2 2t 

= v^v-y- c. 2 &m.?mm b^as 2 <a%%«mtt#'ftft 

^tl, ^>f>tC 2fiCMPlco[±i^i^J: 9 , }£taR 2 2 
Sr^b-C*tt«$ttS 0 ^>^V^C 2 <E>#«ififfl!lJiFE 
T T 2 2 coy- hSB^F-KSttSit, FET T22(7)KK^ 



^>f*y 77 uy^SttR 2 OKlSMjtSiX, T22(Oy- 

^t*y-r kd 2 i tsttR 2 4 &mL>xt%m£tvx 

t** 0 FET T 2 2 K*3J:V«aR 2 4 te^2 

(7)y-^7^n70¥g?rMf FET T2 2, ^ 
-f:*-— KD 2 1 , *5 J; U^gta R 2 4 tcf±=i y^tC 2 

=«^rytC 1 tc 2^»Jffi«jtt»ttR 2 8T«i$ 

*■— ^— msit i Das^fcL,fct'*£#ttc 1 *3±vc 

2<E>«j£tfS#fSb< ft 6 J: 94ott^c 
^L/-^CMPl(^ffi^iCf*3>-7V^C K C2 ^Si/ER 
2 1, R 2 2 2o<^5teJSc«EIK^afc^Jtz»jBtS 
*V ^Mto^yr VtC 1 , C 2^«ffi^Jtfi»Jbfc 

»tR2 0fc»»n«rafe^J*«t$lxS^iJc*5o IS 1 <E> 

€*ttS;2<Z>J:5J-*9, * 2 <D3fetk«HlK<7?«F^*tt 
5t3coJ; ?{;ift9 , ^rcotttel : 894<t:ft£ 0 
[0 0 5 6] 



1 (DftteMlEl&^mfcWt) = R21 * (R22 + R28)/(R21+R22 + R28) *C1 
= 910K* (5. lK + 910K)/(910K + 5. 1K + 910K) * 1 » f= 456ms •••5^ 2 

(^2C05c^a;iH]gg(Z)B#^i^) =R22*C2 = 5. 1K*0. l/xf = 0.51ms -^3 



<^ CO ^ lij {2 :n < U — ^ CMP2 Xft O 0 CMP2 CO 7" 5 

^AASB^-^ttT 2 i©y-^tto s A*stt, ^-f-r 
^A^SHHcteT 2 2<z?y— *«ffi<fc 9 f^f KD 2 
1 <7>JK:fr|6!«EP*T#*J 0 . 7 VrtfftiST bfc«ffi^A* 
$ix5o T2UT2 2 coy- h~y-^rilfilj:(5[? 
«fbt^T? % D2 1 ^«JBE»T^»*ii*^ <t 9Jt*Di" 
5JI^®^co1£mfi <hft3 0 i**i&*riS3B£ bTIref-f 
^tgiD-f-^ tCMP2^ai*^HU^<yU^^ L U-<MZ^\t 

-r^o ^tt, ®sft*jpfiiEi8S 7 cqno r 1 co awj^Hu; 

s/^^^Sf^-e&S h7yy'7^T l &Jr7-tZ> 0 

[ 0 0 5 7] (a) Si*, il 7 7 ^^-X«SttlrefSrBI3 
CO X 0 KiiHBSft COil l J ref-s fc M ^ "f&9t I "ref-f 

^ *t X WfiE-f a 0 -t— -msfc J v<DU ft tt»R»^ 4 T * 

A Vrip= A Iref-f-r ip* R 2 4 

= A ID-rip/ n * R 2 4 =0. 5A/1618* 1. 5K = 0. 46V ■••^4 
-tteioh. aiP2<^^>f ^^AAS^WflEliJllRWi^^J; fcaiP2<^ttl*ttH L u^<^*zStei--B ^ t IZ 

9, ««± 0.23V (±AVrip/2) t«Ltl^ B 

oTlref-fCO^ffi^O, 47V ( = 0. 7V-0. 23V) ^ + 4 50 [0 0 6 0] ^ 600. 47VSr'-=e — ^ — «i5E I D 



30*^^TIref-f^^tl^ T2 2cOy-7stfi 4 i-^fc^ai 

P2^^>r^^A^ffis^-mjEi-iEat^sgfe$n-5o ^<^s 

Iref-sf|iJ<^T 2 1 607— i-^^>^CMP2C07 P 
^^A^ia^F^ffitt^—*— m»£ I DCOjSi^»j^^ 

r. <^*i ASfc*ii*^3B^ bT«flc«JRRS:fT 5 W 11(5 IS— 

[0 0 5 8] ( b ) iBPig31Sc03gl ^5>Tref-f twte^e — 

•SE^iSffiS: A ID-rip, Iref-f 0>fllR»fiS;5>S: A lref-f-r 
ipt-t"^xh A Iref-f-rip= A ID-rip/ n ^rft^ 0 Alref 
-f-rip^ «t 9«tftR 2 4 J^4t5lEfil)^ A Vrip 
fi, ^4 COJ: 5KR 2 4 = 1 . 5KQ, AlD-rip = 0.5A 
cO^-^fi, 0.46Vi:ftSo 
[0 0 5 9] 



40 
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tO. 51A ( = 0. 47V/ R 2 4 * n =0. 47V/1. 5K * 1618) 

— «SK I D^>¥*Stt* s 0. 5lAifin1-£ i:CMP2tH*tt 
L <y^i:#9 , T 3 1 ^t>lT 1 l*?t7Vtt&lZfafr 

[0 0 6 1 ] ( c ) 124 twSW-J: 9 CMP2ffiS/^L u 
^/^t-Ste-t"5H"l (B^tS) t 1 CO Hfl) te^t— Mrki D 

5 0 T3 1 asjd-^i-s t t i <o>f— hizmitm&fttzm 

#>3 0 ^<30^T-CMPl<7>tti^liH->L i^yWcWBUJte 
CMPlfiTh^TV^T^^^ttTi/^OT*, ^"-< 

[0 0 6 2 ] CMP2COtB^7^L l"<MZRfc Lt^ bCMPl 
m^JflSH U"<A^<bf£T IT =« Vr^t C 2 
L<444TO»H t 1 (omi-ic 2&ftn$tiZ(DX\ 
Iref-fttJfjD U CW2<D-v( -J-* AS«^MIfiEttii*-r 
5 0 COTl<0fflSasc 2«ffi±9{g;< fcSfcC 2 

«bil*fo4*t?05WFBB t 2 <o&lcaiP2<^>f CASSIS 
[0 0 6 3] BtRB t 2 Srig^S tCMP2Ul^ttH U^/Hd 

steu fet Ti(»yf^ 0 -r*^*>, ««e 

ID^JfjD bTCMP2COa*75SL L/^{^tt/^^ffi 

tl + t 2<oBBfiCMP2Hi*fiL i^yu*itllMrt-<5 0 C 2 
©Sffia s CMPl<DWS£>H u^yudr L l^^-K^ + MJ-fcS 
Hl=t 2<7)ia^t^So tl + t 2iiT 1<D^ 30 

— mtftwcDM'pm^ J: 9ft**^s, t i co^— 

M t 1+ t 2f±^-^-m^TD<Z)})S / >3SS^^#b, M 

[0 0 6 4] aiP2a** s lfftL — Ht^*5 , T \1y>Hr^ 
-T6 t^e— WSElD^JfJPbttfeSo Z<Dfc#>, CMP1 
^ttl*ttL^&H*riPl^5 35 s , CMPlcDtfjS^C 2<DWSL 
•fcQffii^Bfl, C2Ml$iifet^ 0 aiP2a>tH£irtSHU 
^u(^tebT^^CMPim*^=i>x>^C 2<^ttffitw 40 
^b< <C5*t?<?5B*PflS:«Fra t 3<h:1-5 0 CMPKPfcHStfS 

4 SrSiS-T 5 £CMP2<z>Hi*flKte bT L U:* 9 , T l tt 

t7f^) 0 mm t : 3-f t 4 (OMttaiP20ttl* 

#H i"</uSrjfM3rt-5 0 NfM r 3 + r 4 (it^Ty/co 
JSS»ft*5 J; ^--e— * — «aElD<oit*DiSffi(c J: 9 ft* 5 

+ t 2tt* — ^--«SIElDOiB?J0fflfl[Jcft#b, Jft&OiSft 
tf s i8 < * 5 !-:aixtg< 5 0 50 
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[0065] c d ) m^&^mttimcDnmzy^ k 
as&ffc lt, iref-f o5p*Sftt*s^b br fc 

1 ©JW*fi«ffi*T*^JE^#*^©^ SfeiR 2 4 CD 
te*W»LTf?5 r.<kK:fc5o ±3i!o (b) JlcDtfti^ 
e>¥iJ5J: ;l:R2 4<7>fl[S:^:*<-r5i:»*ii*«|UJfl[ 
fi'hS <ft8, »:R 2 4 <7M££r'h£ < § fcSfcWi* 

[0 0 6 6] (e) HE*5i**aitt^K£Sr^-Y^-— K 
D2 l [:(Utfifi;?:ffl^Tff9 r t h^ffixfoz. r 
<Z?»S\ «8fc I D^ifiD-*-* t^ttiwit0iJbT 

[ 0 0 6 7] 2, «ifliE*JRIllK7C0ttW 
2-1, «SfESUPBEI8S 7 ^ISKttldt 
H3^«SE#JBBlHlBS7tt, A*«WcMP2^tbA« 
T-CSttSNORy-hNORU, tB^^NO 
R 1 ©AS ^iCfttttS 3 CM P 3 t , C 

MP 3 <D^yf AAflmzSMJE-f- ^S^mEElElSS 8 
4:, K^y^yy^AS^C^b y— *tfS*Jft 
Shfcifil^^ s/fy^Jl^T 1 t , ^-{ y^^Vm 
^-T 1 <7>y- H31«jtt$iX7fsrS«*T[R 32t, h 
^NORlco^SrCgib KK>«6tR3 2 
fcBMfcU y— ^*S*ifiSixfcFET (T3 1) t. m 

ffita:R3 1cir. CM P 3 (Drf=7^ AASt t »lfiWJ-» 
I$^:fiS:R3 3^ CMP3^[±SM^^5Viii 

[ 0 0 6 8] S2»mEEE*g8te, CMP3C0^t^A 
MT-illVB^CSI^titfiKR 3 5^, CMP 

t. CMP S^^t^AMT-CEf ^IxtfitiR 3 
4 t. T J — K^ffiSiR 3 4*r«jBtSnyty>f KD 
31i, Ki^>f KD 3 1 co^y— Ktc»tt 

b, y-^mm$ti. h^cMP 3©i±5S^ir 

SSKSllfcFET (T3 2) t^Ul^o 

[0069] 2 - 2 . «8effiRme 7 ©ibfrne^ 

^e-^-m^ I D^SJRttB13©«flESItU[gK2 

fljlJPfi{p]Sg 7 ^»'&MTlT9 0 

[0 0 7 0] *&»K«SK*JBR|ggg 7 ©iffi:o^tRW 
*f->5o ^S1^a-l[HlSg2C7^r2>/N 0 u — ^CMP2<7PttiS^H 

V , h7> -i 7 T 3 1 9 , ^ix^y ^5K 

■T- ( h7^7^) T 1 ^tyf^ T 1 35SFET<7>»& 
(:oPttPj?f 5 <b , ^©<t # = ^CMP3©^7 
^ASC-7-ffiEE^T J 60 K f >ffi^(^^bT^-5© 
T\ f5tfttflh«fl[U^Uj5SASS*b-5o — CMP3co^ 
>f "^-XAS4H-?-«JBEfi, R34, R3 5, R36, 
^- K D 3 1 <t h7>-^^T3 2-Cffi|^$ix5S^l 
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BEEIK8-C»t4 0, R3 4 = 3. 3KQ, R35 = 10 
KQ, R 3 6-2 4KQ«zR^i-5fc«aR«JEVB*Sl 
2. 5V^tt, T3 2W7tfctllf8. 82Vi4 
9, T 3 2^3j-^T*fctttf3. 0 3Vi:45 o t^fni: 
-££3. 0 3VHTCttTlit^\ CMP3ttJ*ttL 
u^yui*4 0 t^oT, T3 2tt*7i:4ot^5. #e 

1 *s*7"t-S. T 1 <D K M >«flEVDStt»ifi*ffi U"< 
yu^e>±#Sr*6»5 0 T 3 2^t7!-:4ott^^t:\ 
CMP3^-^^-^^A^/«S^-®JEii8. 82Vt*9, Tl 
CO K M V^JEVDS^ 8 . 8 2 VfiJLhlZft -5 £CMP3(OHB 
;£/iiH U^/M^SfcU NORlcotf^^L U"</M;:ft 9 , 
T3 1^t7l, Tl^tyf^ rcoi: £ 3 

2 fc^^-ra^-e, c&iP3co-^-r^^A^ifl;jEf^3. 03 

EVDS^3. 0 3 vaT(:fi7t5^^ytl«^ 
t5 0 T 1 <0 K M V^JEVDS^ 3 . 0 3V£JlT(:iS 
tCMP3cota^ll^L U"</M::ft9 , Tl/5^7 1, m 
^{:T3 2^7U, CMP3cOM~^3*T-A;0te:8. 
8 2VIU#t5 0 T 1 CO K M ^«BEVDS}ftS 8 . 8 2 

v«rfflx.5*T?T i te*y&mrt% 0 rntfson/offttfl 2 

[0 0 7 1 ] •On/Off»f^tC*5*t-5 j e — ^— «aiD^ 

ft^±|B0n/0ff»^Srtr 9 i: # , On/Of fffijfJW 1 JWHt? 
tt*— ^— ««E I Dj&stSfcA^SEffcLft^r £SrRW-f- 
5 C HISiCFET TloA^S:^L,fc»*M4ft»Sr** 
Cm= A Q/ A VGS=CGD * ( 1 + A I D * Ra/ 
S*Cm35S "Miller!?*" T\ ^SCGDCOr^fficomffi^fb 

"CFETCO^ — hlfS:^ftit5t# K9>f 
ja*.SS*ttCGD-Ctt*<TCmfc44 0 ^r—^— <D-f> 

* 9 . On/Of fSb^^P. h K9>f T 1 (Of — h 

£ ?e j*m l r fc y — h — y — * IB mm vgs « is t a> jfge 

fLUft< ft5 Q {&LMillerab*^*S!l*<Ott^-OFET 
(Tl) co KM ^«ffiVDS?5SS5ifififfi i"<yu (GND) <h 
(VB) OBn*c*o-ce*«-aE>ft;-e#-5i:#*:*t 
wCO^r^T 1 tit 0 y^^-7fflig^fc^c/^T\ Tl 
CO-Gjt^^^^ ^^^SrGmt-f-^ tID=Gm*VGS tfSjftiii 
t5o C co st/; - fe VGS#* (5 t ftti fil D t> J&f ti3r 

[0 0 7 5] H3*3*5l^T h5^^T3 2^*V*5 
J;t>^7 Ut^^<03 W ° Is— ^CMP3CO^-f -f-^x 
fj^mS. & m 5 (C *3 ^ X -t iX-^ttVLfc «fc OTI t i" 5 o 
w(OEIBM-ettVL=3.03V, V!l=8. 82V£ ft£ e T 1 COBS 
fls^BI 5 co B #,Srii«>7K¥j|*±fir*rW^8ft LtlE 
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Wm^iDte^Jnu T l oftb^-SfiJi^ic^KiLT, B 

*ii*Sia-ffl[-e&5o Tl^t7f5^KK>-y- 
^BBWBEVDStttt^fi^. ^-cOct^coT 1 <Z>»tfSj&tt 
B^Sril57K I Pa±S:^M{Cftn^^oT^i/j-r^ 0 fpft 
10 K^y««]D A-W««E) flTl 

*s*-7bfci:#Otf[SrjNll*Ufc**T 1 co 
— ^BBttJEVDSttS£*:-f-S 0 :MTl^KKy-7 
. — ^Bn«JEVDS^s»Jfi«ffi ^^4r«SRftJE<oBDSr»» 
Lt^§ t ^JiT 1 coy— h-KM ^(W*^ ^ — 
(Miller) Jgi*«-J;9, JS,ri>t*J:*:£< ft9 , y^-h — 
y — * IW«fiEVGStf * f5 t A> Emit L ft < ft 5 rt> "C* 

So 

[0 0 7 2] #^7-M{:o^t 

20 - h K9>f «r h — y— ^HWffiVG 

s*s«/>«EEAVGS±#bfct-r-5 0 rnicj; O^e—^ — 
m^ID^ A IDJ*JD U ^e — ^ ^ co-T ^ V^Li- J: 

*9^jgm^Ec (=L*dID/dt) 36S*^i-5 0 tf— I F> 

^>MS*CGDiC5/E«$jX-5«WA0tt, S5T*S^ 

[ 0 0 7 3 ] A Q-CGD * ( A VGS+ A ID * Ra+Ec) -^S 

fcCGDcoSfiCmtl^; 6 t?* ^ ix^ 0 
[0074] 
'AVGS +Ec/AVGS) •••^C6 

VHJ: 9 KK yWJEEVDS^^c^: < ft-5 ^CMP3|±l^j^HU-< 

liVDs^i ovsrjBxfcc^-r^yt. vDSfiSift&Wffl 

< ft& d:CMP3coi±J^i^L U"<yu^ft9, T 1 teWO^:7 
t5, w co J; 9 ^ UTT 1 flCMP2cotH^^L 
6 PS 9 , On/Of f»f^Sr««-f-5 0 
[0 0 7 6 ] •0n/0ffif]jlH{z c J:51DC0M / >(^O^T 
40 J!fe^0n/0ff»^SrlKttUTt^5raJC ^«SfcID35S|fe 

TIOKN >«ffiVDSttSip«JEVL*5ct WH-C* 
Si!) £ *l 4 CO X\ T 1 ooib^^ tt , (D 5 roc^C~ Dj^M T?iS 
S)f § 0 C<^t#<OVDS(05p*&ffittG^T*fc9 , f5«SCjS 
— D^BB^*jfcfrftS 0 G-ffittT 1 <ODCW»f^t?* 
4 0 C:n^StLT*6^CDttACSBi^iftlfti:ft-5o HI 5 (c 
td^TiL^a^, fltSKVB#l 2. 5 V^I^-t— ^ 
— ^JLhUTV^St f COT 1 (D&ffimnfcX&V , ^co^J 
iBttWftl^tetriRa-r^S 5 0 b ~ g fiK^ a f^fr 

50 -c, **bbOtt**±^(OSJgtt KM I D (=--e 



5^1 0&* 
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[0 0 8 4 ] lolii, h/^^tt«atfr: JtW-f 

[0 0 8 5] 2o@ll ®BS«?Sr*trUT»5*ii*>5S3B 

:t355jdit45„ tit, rostrtiwt*a5>^^r— ^ 

[0 0 8 6] t^-^-HIte^fiTi^tf 5 On/Off tftfls 
JW BB i: iS^On^ M ^ it iz o ^ T 

Rica 7 t^9%—mkL,tzm&zmz-% 0 m^^m 

2LVXL,&b<gim-tZ>t. ElteftttiST-t" 

b , ^(DkZ <7)^ — ¥—m&mt> *m 5 f^-TEmotor-B 
ir-T^i:, Emotor-B<Emotor-AcoMfSi:^5 0 ^ cofiT 
L ^0teS^^/^^^Emotor-BcD^# T 
30 1 tfSjgjft0nO4fcffiKft5 t IDCOti^P^ tr°— KttKWtiS 

fi«*Eon^384fei-S 0 Eon= L *dID/dtir^3 0 Eontt 

-T^^i 1 co J: 5t->£5o 

[0 0 8 7] 

VB=VDSon + Ra*ID + Emotor-B + Eon • 1 1 
5£l 1 tr»J©^50n/0ff!ft^^*ttStt0nt 0n/0f 

-c^e— ^ — mteft^^fcbft^^fiSi-* i:5£9 coEmot 

or-ASrEmotor-B^«#**.Sw tfcj;9 , ^1 2 * 
40 3 0 

[0 0 8 8] 

VB= VDSonof f + Ra* ID + Emotor-B + Eonof f 1 2 

[0 0 8 9] 

Eon — Eonoff=VDSonoff — VDSon = 6. 5V — 0. 3V = 6. 2V — xt 1 3 
Eon^«F-9-tt^5^, Eonoff<OW*ttWi-;*T&5J&> on^ L ^ <t 5> ^tXfob 0 VDScOglta^- — ^ — mfe 

fe, *l 3<^Ei*i-SC<tttffi!K0nW<^iSjfi«*Eoni:0 »K:ttB8«# < — &*T&£ 0 ^e-^— HJte^fST-r^ 
n/Offtbf^^<Oa»jE«*EonoffttW*34SR»T**0|6^ (diffi^T, Emotor-B^/hS < &£c9T\ EonoffCQj(fi*tl|[ 

(ItcOfDtt— , -t*l-t*n<OVDSCQ^VDSonoff-VDS 50 tt/hS<^9 % EonO|6*J-(Ett** < * <5 0 t^t^. 
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[0077] s-r, t%&ti&3££-tZ)W.mz<>\,*x%m 

t^o -<^<t #c^T 1 (^tftf^JiA^T^-So ^ — 

® A SrEmo tor-A , KKV-y^B «EE £ VDSon 

[0 0 7 8] VB = VDSon + Ra*ID + Emotor-A —5£7 
ifcK* S5**t*S*4b, 0n/0ff»f^SrM*6bfcie«^O 
I So IDtt0n/0ff»^*nra»l U$»t5A C 

jft^TDAfc-tnK^DCWfifc^IDD^feftSo 

* — * ; f ^ LitZXty iS*jB«*Eonoff ^SJB 

[0 0 7 9] Eonoff=L *d(IDD)/dt •■•Tt8 

On/of fS&f^NPt-Ett st ico KK>-y- ;*Rgft;jEVD 

S co spiQ fjg £ VDSonof f t"*-5tmttBI7*3*t*G^tCtB 

st§ 0 on/of f» ^ i ja hj co — 9 — (O El <E« S « 

[0 0 8 0] 

VB - VDSonof f + Ra * I D + Emot or-A + Eonof f 

^7coffii2^b^9coffii2£3l< r. <t J: t? 

[0 0 8 1 ] 0 = VDSon - VDSonof f- Eonof f 
Eonof f = VDSon- VDSonof f — * 1 0 
nt\ VDSonfcMg^cOnNW K U-f >~y — ^RBfllJET? 
**J0. 3V-efeS 0 VDSonofff^G^coflliETr, *5*3J;^:6. 5V 
"C'feSo rtt^ ± 9EonoffttAl 0 J: «9 -6. 2VCO^-r^ 
X(Dmt%:Z)o ttt, Eonoff^-^-f ^^(Dft^^SCO 
T% ^8 «t «9 IDD^^^>i~S r. fc})S*?^5 0 

[0 0 8 2] •*/h<z>RteWStf>H?Sl (^SS^t^tSf^ 

I DCOD C^^g^IDD^On/Offib^SrfTl/ ^)5 S blKifpjS 
G /i^ tbfpjfe H ft o TJS^i-S , Iref-f IDDJC 
iittUT«^U, I DD^HJScOH^JZig-rs hQXP2tiS 
Ll/^/U^bH^yH:gfit, FET T 1 co®!)(^^^H 
^a^F^i^^SfjbT, T 1 ttatt0n<OttH6^*S o il 

T 1 ttStJ«0n/0ff»f^JwASo r<^PiBlref-sli^ 
ft U * l ^ b , CMP2 co ^° 9 ^ A * Si-IE tt^ it L t * 
cOT% A^asfflJtStt, -t^flfts^B—Fjtet^tb* 
V \ "COn/Off <k a«On<D*tl»Srjtt *9 ig+W tt« 

[0083] c.<o—*«H»ciwHsnfc«aETD03p*siii[ 



10 
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UmtH&T-t S t On/Of fW) <D 1 D (D ^L'P^ 

«So 

[0090] ic, msfrbwz x on/of mmz 

Aotz-mk (Gj&) (PEonoff ((3 5 <7)Eonoff-D) «9 . 
0n/0fftt)^^fe(tt±li-i:# (Hjfe) cOEonoff (EJ 5 <DEo 
noff-C) <^*^/hS<*S 0 ^nfiOn/OffSft^Bg^f- 

fc0 5 "CEon-F «fc <9 , Eon-EO*^/h$ t i: tt£jROnffl 

S c 

[0 0 9 1 ] •On/Offtbtt^J^JSHco^T 

T 3 1 ^tifcT 1 0>y— hWBfttR 3 2 Sri! tt 
Sfc«£;h^ T 1 (D>f— N~y — ^IB«ffiVGS^(B;TU*6 
#)S 0 ID = Gm*VGST'fc5 ID}ftSJ*^ U*&»S 0 ID 

tfS»T#AVM ( = Ec + Ra*AID) ^ItS^t^o C r "C 
AIDttID^«^S:*fo-r o iSjEfll*EcttEc=L 
* AID/AtT-**5o **5* 0n/0ff»flFl«»l^>M^ 

[0 0 9 2] ^e — ^— (D®JEP^TcO>Hi/J^AVM^«t »3 T 
1 coy— h-KK ^ra®IE^ AVM/cttfifc^U y— h 

jet oy— y\^mMi£m&^z><n~z\ r 3 2 ^itt 

y— h--y— ^BB«EEVGSfl*W6?Jf-«5i:A/<!f«*bft 30 

[0 0 9 3] R 3 2 £i! LtO»t*«< 4:VDStt*t*fl 
U SS»«JEVHSriaASi:T3 1 ^7 1, T 1 <7?y— 
hicii«j|gmBEVB^felgRR3li:R32SrS* LTlI^I 

*v y— hB*i$h*6»Sp y— h^«^«t oy— 
h — y— -xra«BEVGs*sii*ob*&»4 fcioasjtJnu y 

VGSttHRWfriat^^-ftbft^o R3l£R3 
2 Srjg Efel L- T S *t S flKRfttMi 1 1 er«b* K <fc 9 * ^ V 
iryu£;h,S 0 y— h^5T5^ s 3iitP^VDS^iSTb, 
®EEVL£TIe1S fcCMP3ffi*^L{^4 «9 % T 1 Ittzrftffii 

[0 0 9 4 ] Mi Heroic J: 5 T 1 coy— hKflKWSrtft 

K*4 0 y- ho^TOIIBttmHtBEfcy- UfittR3i 
+ R32t?»4 9, SrtPSffltty— HfitrLR32T*»t*5 0 t" 
*3b%0n/0ff»f^C0ja*BttS2»«ffiVLi:VH. fltiWflffiv 
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B, *5j:t>*y— hJ£fctR3l£R32f;:£«9^££ 0 ffioT, 0 

3 2St^xl5^ <t^J:9SEJ!T#5o 
[0 0 9 5] 3 , S5*ii**J^|gB 6 OlftPJ 

3- 1, j**ii**!l^[HlBS 6 £>m&fff/£ 
EI3<0«*ii**J^[alK6tt, AA*^rtSflMEft!lHile]gg 
7COCMP 3(Dtii2>M*lzmm£*is 8 0/iW^y 

So 

[0 0 9 6] 3 - 2 . 6fc*a&**I^[3B8 6 Ofibf^iftW 
U ««fflffiElgS7^«*ejPRLT^ — t^— «St I D&: 

i&WwiO^e— Ete»3JS<g;TbT< S <b T 1 cO0n/0 
ff»flsfflMtfS«< * 9 , T 1 (O»tt0nMHI>5Sffi< /j:5 0 

[0 0 9 7] ( a ) jftttOnJHBB i: On/Of f«f^»!PrB<7?Jt Sr 

20 »mux— jeit»w»ufcfe**ii*4:i|sijs-t-6 0 mmon 

U-<yUT*fctl{i»^0nT\ L U^yU-C&njiOn/Off 
»bf^T*foS„ IS o TCMP2C0 ffi* * Ti-T d yfS-g-t LT 

[0 0 9 8] ( b ) »tt0nWM*fctt0n/0ffi(if^»!BBS: 
f«U, — 3e»C»bfce>«E*ii*t2|5|J3ei-So CMP2 
©U*OHJHIMJ*fcttL)|l!IIBfe»»bT*J*-rs, 
[0 0 9 9] ( c ) On/Of fm^mm ft CD0n/0fmm&% 

3 (w^i" j: 9 (-z. aiP3(Ota^ u-</u603i:^_b7)^ 9 (EliJcSr 

[0 10 0] #ftfc*ii**iJSffl[^R^iSfe^ot^T 
[0101] ( i ) »i6«)K'C*D5«rW«jA?«f«»«rj: 

[0102] (ii) 0n/0ff»f^Ojtttt»IMttT 1 O^-^ 

3§nn# Pp^ fc cmpi ffl ^ s T > r^/£#t* f- 

t@ S 1" S On/Of f\m% St* «> , * > # -lit SrIH aE 5 Q 
50 [0103] ( i i i ) Tl^t7 3atbWBB fc V ^ 
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s. 

[0104] •0n/0ff»f^«p(Z*5*t*- : e — ElteftO 

fS^fcofco -f-ft;bt>, On/Of f S&fE l ^ — 

on/of f »HW-e fc^e—^ —&—fc<Dj3X*tf9 * Srif bo 

<5*t r i ^ <t ^ 9 firnxmrn* £ -fr-c ^ a 0 o n /of f tbtm 

CO^e — ^ — flS^-W«EttVB-VDSonoff*>«^"t?, ^E— * 

[0105] 

Pm= (VB-VDSonoff) *ID-Ra*ID 2 

= (VB-VDSonoff-Ra*ID) *ID 20 

= (Emotor-Eonoff) *ID -^14 

[0106] ( i ) 0n/0f fftflF'K ttHHte«^ 

[0107] (ii) On/Of fKi^T*fiig«S0n^F«J: 9 VDSono 

[0 10 8] t-ftfc*>, On/0ff»)^»t>t>^~^— S 

K#^;*£}¥ UKtt"0*Sr fcSr**U ^ 
£ D ^-T > K^f^^^Sb^f^^o < <9 bTt^cOT:\ On 

/off i mmxmz t a, t*mt uft t \, tsoxon/off 1 mi 

[oio9] (^2 <o9m<otem m i ^> ^m^m 
<D\s\&mxtbZ) 0 *ftw<nm2<DmM<vtemzffiz>s<v> 

ffidffi % V - <? 4 > K»*3i*BSih»« £ Jt« bT , 
«8KiiKtl£lK3 <t 1 3 i^#4oti>5, ttiRiigfitlllK 40 
13(1, ««ltiilttigK3^e>, H2c03te»miH]SSR 2 
2, C2 S:8** U CUC2 ^>IN«±fiffiiJSr^-&i-S« 
f/CR2 8*|*4U C1^3ltw#t ^ 1 <O5fi5«HIBSc0W 

[0 110] C^JEtt. H3^»2^3SSjft«iaK<DWF 
a^fp[: IT. y ^ r u-^^«SElref<^iilKiSaP(0 
iStViJS^ I r e f - f OiiBfijfiffSrMR*:^ Ufc>{r— * 
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[0111] »2(^aEJk«EIBg^< ftoT, 3? 2 coy 

— ^^^-DTIal?S$r 5 1^ I ref-f ttOn/Of f SftflsR* fc 
^#>T\ ^Z^-^-m^IDcOn^ 1 t-ft 19 , tetaR 

[0112] 

Iref *R24/(ID*Rl)=R24/(n *Rl) 

= 1.5KQ/(1618*0.034Q)=27. 3 5 

i"ftfo*>, «SE I DJzJtWbfc'>^> hffitfcR 

1 tf>*E»Ttf*27. 3ffiFifB*iX3fe:fiffi^«KR 2 4 coW 
SsK«£U ^(DiE^R 2 1 <t C 1 ^bftSW^HJK 
X¥^bb7tmJ±^ffitaR 2 3<Dpf«5ic**-r5o 3§£ 
$-fr^^rtv^ticomEE^CMP2XM:fei--5 ir^i&f^Cft 

[0113] (i3 <Dm&<Ditm) m s » % ^m<om 

cO[n]?g^lXfc^ 0 *^|P^co^3 (DMMcoMlfelz&Zs*? 

— 9<4> Ktt*ii*SS±3S«tt. Bl 7 co^ 2 co^JScoj^ 

SiEilSllBltS l 3 £ l 4 <has*fto-ci^a 0 -^XbcOlEl 

KcOffla^^^CCO 2 ^Tfc^o 
[0 114] (a) hJV^^T 2 1 CO KK^U 

jnTt^^o 

[0 115] (b) CMPl^/^^AAffl^-Cfti^ 
ti^SHR 26i, KK>«taR 2 6 JuSMJESixy 

[0116] 

T-tE^^Cf t< ft 5 J: 5 lcfH»i--5a>b, !i7/i/ 

>^ffiKR2 0 SriTfc^^mSlreffllD^Jrt^Jb, iref* 
n=ID^ftS 0 SoT, -t — «SftID30S AID/ctt^ft: 
bfci^cOIrefcO^ftfi^ A Iref t-T* fc, A Iref *n 
= AID <^ft^ 0 

[0 117] f^ix»4lT^4t^^, h7^'^ 
^ T 2 3 tt^-VbTt^C0T\ R 2 6 t T 2 3 b 
TIrefc0?lTjft^;5>lref-2^^5?Cix5 o "Tft^^> % Iref=Ire 
f-f+Iref-2£ftS 0 Tref-2(iitMbX#ftt^cOT\ Iref 
^ftAIreftt-r^TIref-ffCRR^iX, Iref-f^SgEn 
5ffiSiR 2 4 fwfi^l 5 -C*S;ft,5«ffi^tAVR24tfS5B 

[0118] 

AVR24= A Iref *R24=(AID/n) *R24 ■•^Cl 5 
i/A^V hfiRR 1 tr«3fe-t-4«EE2EfkAVRl (= A1D*R 



-Y > K^ja^IKj]!^ 50 t/[R !MiBC0«EE^b^27.3ffiFfriBfflStbT, ffifeiR 2 



*H(16); 0 0 2- 2 9 5 1 2 9 
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(P 2 0 0 2 
30 



2 9 5 1 2 9 A) 



4<DffiffilZ364='1-ZZk&t>frZ> 0 * * [0 1 1 9] 

AVR24/AVRl=(R24/Rl)/n=(l. 5K Q /34m Q ) /1618 = 



■27. 3 ■• 1 6 



— Jj % CMPl^tH^ffiJE t R 2 4 <7>*«ifiiai«i!Q:(OrrB*-tt 
KD 2 1 ^H*f6|«£EBT*5J:^ T22 ^ 

IrC 1 (0#«lfiftJ«ffl(^^fc^fiR 2 4^aifiltffi 
COg£ffc#AVR24£^ikR 2 1 *C 1 T-¥J$ffcUfc*>tf> 

£#s 0 ^v^vi^c i <7>^«ififflj«ffittieat«jE^ 



[0 12 0] JK±Sr»a-r4 4:ID<^SE^AIDtt'>^> 
MSfitR 1 tzj;9 % WE&ifcSfLAVRiifcS. AVRitt 
27. 3fgl8tS$iXT AVR24<b&9 , CMP2-^ A**?- 
10 tcAPx.?,n4. *<z>fc#<0«^«JE*»if5 (AVR24/ 
AID) fi^Ci 7-c3e£*L3 0 

[0121] 



AVR24/AID=27. 3*R1* A ID/ A 1D = 27. 3 *34m Q = 928mV/ A -5*1 7 



—Jj. CMP2<£> * Atjtm't-lZ A VR24<D¥-&imfityUx. 

[0 12 2] ^-^-m^lD^^JPl&ffi^^^^n 
tl^o MK>m^<^t!i*I£0. SAfc-rSt AVR24^ 
f±928m V *0. 5A=464mV<7)®EE^Ki^^^4ix-5 0 1r/£ 

)iMIS±232mV(DgcW)&foZ><DX\ 0. 7V — 0. 232V 20 
= 0. 468V(^®JEEiiAP^56^i--5 i:CMP2Ui^ttH u^/u 
rt^L l"<MzW&-tZ>o -f"ftto*>0. 468V/^#e^iA<^ 
SfcttHKt&So 0.468VSrIDtw^lfe-r-5<h0.5A ( = 0. 468V 
/R24*n) <h/£S 0 ID^o. 5Al#AD-r-5^CMP2|±J^^ 

[0123] CMP2ffl*^L i"<yUK:ftS <!r h7>^^ 
T2 3W71, R 2 6 it>'T 2 3 ^rStiT^tlS 
lref-2*stH«i-So -<oi:#lDtt^fc;L-*t^t?, 

7 U^^S»ftIref^^ft:b^l/\ ^ CD into* Iref-ftfSffi 
«UfcIref-2#tftt**D-t-5o ^XlC J: 9 > R 2 4 <7>m 30 
JEP^T^ifJPb, CMP2^^-f-^^A^iSs J fmJE^Ji#i- 
5o ^C0-h#S^Iref-2*R244:*S o CMP2ttJA^^SL 

l^</MZftS t On/Off, ftft^ s *&* 9 , 1Dtt«^-f-So I 
D<D«^*r ±Slref^«^*35Siref-2Sriex.5 £CMP2J± 

^&#>S 0 CMP2ttJ*35SH l^yuldfcS T 2 3 b 
Iref-2^Sttb, ^(Dfttlrtlref-ffrWL'PV. CMP2^^i" 
^> JSH=-«£ J&5 Iref-2 * R24 ftfiTt"* 0 I DCOJ&SP J: 
5Tref^±i*Dffl^Iref-2S:^^-5 £CMP2W:L 
Ik-TSo CMP2J±S^I^l ^yMr^ofct #FET TICt 40 
7iitt*S*SO"t?, r.<7?iBtL<OMirTDttif*P-*"a o fi£o 
T\ aiP2UA*SLJtBra*^IDttlref-2«*t"t?fi*< , 51 
tiiz X 4 imMft fe * * L 4 *t4x tf 4 b 4 I \ 

[0124] 0n/0ff»^t»tt0n*j»Digi-«it«!|fiB» 
RQ «f — * — m SE IDCO® *-|ifittfet*ii*Sfl CO I D^i$ fit 
*wtt*ii*^ttUt0. 5 A (0.468V) APx.fct^t* 
5, */h«SEfflttIref-2^*#ST**So «ot, « 
^*JPfi»f^W^ID3pJSffl[ttIref-20llS:W«i-« ^ <t iZ 
XV. &MlzT£7EX%Z> 0 

[0125] El±Am S O^^ami^Xh £ # % m 3 (O 50 



[0 12 6] (i) EISOIref-miDCO^ft^COt^T- 
tt*l\, Alref-f * n * AIDT*£>S 0 fi)SR2 2^SS 

jc*^-ra«ffi^ttiDt irefra«-i*n<75*>-5 r t sr^fc 

ttt^o t£oT Alref-fC^oTffiSiR 2 4 *C5S^i" 
4«BE»TAVR24ttAIDarEflHr3SbTt^t\ A ID J: 

*to*>, AVR24^IStBttAID^»lCUfc5)'<t 9** < ^ 

0n/0ff»bf^S:BB*&LS< £S 0 C^fiesS^fc J: 

[0 12 7] — * % BI8-eWcAVR24ttiEfflt^AIDS:«to 
LT*5 9. AlD^bo-rix^J:S»Wi5g^b*v* 0 

[0 12 8] (ii) BI3O|HlBS"ett0n/0ff»^, CMP1 
tB^^^ft^^^ <4t)H U-</i/jo «t t>*L U^/UTfiSfp 
i"5 0 a^^-Y^AASB^WEEIiAlD^b^-rtb^* 
#<*9, ID^>fki:»ftoT< So CMP2^^^AA 

^mfctemt^-r . w-^^A^sB^-mjEtt^^A 

^7 ffi^-HJE CO ^ f — L ^ ^ ^ , — $ — m K^fc 
teT IT < S ^ ID^JQJPi-So 

[0 12 9] 0 8tl^-3?-tto^ 

fb^cMP2^^^^^mffii-s^^^T^^c^T : \ msc 

[0130] (iii) m 3 ■Cti0n/0ff»f^^«ttfflia*i 

Ti^t7i^ aipicojc^siiix, tecfcu 5 *— ate 

*t?*4 So C co 5 ^CMPi^jSSiatbB^Bfloje*^^:* 

^o H8<^«t 5«-Iref-2firffl^SfM»t>prt6tf75S. Iref 
-2 = OAT*t>+^*On/Off»f^BB*5* ?? . Iref-2 Srffl 1/ * 

5 t On/Of fWmmWS: < « 5 il S?T , M»±t»liffS 
L < t/ \> -T ftfe-fe , On/Of f i/jfmfil) Sr^SB^ b #J»i- 

6 r. t tttU**t^o (fa Iref-fcoiiffiiSSr^PS^: 
LfcBI 7 0*a;T*ttTref-2Srffl^SftiJ»^SpTtgT-*) 

So ) 

— IE] 8 T-tt. T i coil^^^e— coiajfe©:>^0n/o 
f f » Jffl M S: ft » S S H t * * H: 1] 3 t n D -C S 
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r tfc: J: 0 , W0fmfPfflBB«r*K»^fiE*o««2:*JW 
T'#5o rref-2Sr*# < 1"3 t On/Off % ftffl ffl < & 
<9, «Eo-CIDO*/MitSrT*f e>n* 0 ««E«!IRWF^ID^ 

[0 13 1] (iv) El3*3j:t>'EI7-e^C 1 J^iltbLT 
IreW— SfB^*>SIref-s^j(Eix-cv^ 0 J**ii*^*^ 
LT, ID^i#JPL7t<t#, C 1 <Dl&m*&k Ay^ifADL 

jfcLTIref-s^jQU tf\ Iref-f cOttiDg^ 

C KomM\zi: Viref-f (omM^nm&iniZ ttt 
Sot, C llMiOC ±5tftttJ«*^ffiTtt 

[0 13 2] W±<o*H^e>*J5J:5l-. BI3<o*AJ: 

[0133] (jb 4 (Dmmcojtm) m9& > ^mcom 

«SKtttUigK2 35S|lftoTi^5o *SEffrJPi0gg 
7, ZE^-seilIK5t«*ii**J^I3J8 6tt(S!!ll&>fb, 

co tea^ n #: <d 2 & -e 5 0 

[0 13 4] (a) S»£iilttlHl?S3 t 1 6T'MoTP 
CMP 1 co^^^AAiB^-JrttjBtsnsigttR 2 9 i , 

KM ^«SR 2 9 i:ga^y-^««JM- 

T 2 4 t , T / — K/T^^VIZ-C 1 tr«!tt$n* 
K^^yfVtC 2fc«tt£nfc*Va-— KD2 2 

[0135] ( b ) XJim+tf > K7 y ^ (Up) 
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[0 13 6] MH*S4f±, h^JB|fi^>r-^ — 

1 5«C»«L,y— ^^SflSSjxfcnMOSFET (T4 
2) T4 2 CO KM W:i««g$;ft^c®eiR4 3 4: % 
h/«R4 3tr»j|jEL KMy^lSVBO/y 
^Sfl:»tt$nfcpMOSFET (T4 1) , T4 
1 oy- h t KM vfBC8«Sti58StR 4 l i , T 
4 1©y^l:««Sn5fittR4 2t, 7V — KtfSjfi 
10 taR4 2{^tt^^tt^y— K#T2 1 co^— h^»«* 
tbS^Val-— KD4 1 tiWLtt^o 
[0137] •MfmiQ 

W^KTy^ (Up) £fcf*5M' > K^V (Dow 
I Dco3:*>_b^9 (^AUSc) "e0n/0ff»fPSrfrfo*^ 

T'l^^tS^igt ^co-£\ S:*>Jbas (9 a^/i^cofe^^iA^ 

&(D&z&&&&5lt (Jamming protection) SrH!&-t-5 
[0 13 8] •SSib^^^0#^ c r 1 ^^---^--^lHl^-r5 



30 U SgS^ttHUK^*^ h7>-/^^ T 2 4^>U 

C 1 *5«tVC 2 fiR 4 2 t R 2 2tr*^5lEif< 
flS^— ^-^A«Slc«t «9*#<^^J:5 ^Iref-lSrK 

[0139] 



lD^A?l^ft^:ffi<n* (Iref-s+ Iref-f + Iref-1) — sfc 1 8 
C:tt^J:9 , iB«i*>r-^— fflBB+ttaiPltbA^L i^<;u « 2^aiPltB^^jSBST-«SE^8IEn. ayf^t-C 1*5 

4 2 — #4 Or— KD 4 1 —t?V KD 2 2 ->ffifetR 2^ [0140] 

Cl«ffi=(VB-2*0. 7V-CMPltH*) *R22/(R42 + R22)+0. 7V+CMPim^| 
1 9 

C2fl|ffi=(VB-2*0. 7V-aiPldl*) *R22/(R42 + R22)+OIPlffiA •••^2 0 
-y-f^-— K^IW*|p]O«JE|B|TSr0. 7Vi LTi^ e Z(D V, C2fiOfl|ffi=7. 7Vt jSKi^ -f ^s»Ti"4 
EK0!lT-tt«ilB«flEVB=12.5V, CMPttt^L l^^/u=2V, R T4 3, T4 1 \tty-tZ> a Z co 4r # ^-j? —VMtfifa 

42 = 3KQ, R22 = 5. 1KQ £ LT^^COT. C lC9«ffi = 8. 3 50 T UTCMP1 tB*^ L U-<yUCOg ST'fciXff, Cl^J:c/C 
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2<7>«#tt#V:d-— KD 2 2-*JgfitR 2 2-*CMPlttJA<7? 

ftBS-c»«u H*>^iiRt«i^cASo s£ot, z.cd*k [014 7] (t&4 <Dnte<Di&i»<D&j&m2) mi 1 

[0 14 1] #®B!j (WyKT^yif^Aixf:) «9Jtf>JB4 <O^H<Olfm^lO»9i 2 i^5^!7- > 

86, #laltebfc^»& K6fe*i&*B*itS£Btt, El 8 <s>^ 3 <DmM<OftmtU%Z> 

y*«l*as«nT^5£>T, CMPiaiA^HU^yu^* 0K2W<fott^ o mScOTSSSg 7 % jEte • KteI3 

C2tfittfifiR2 2=5. lK£rigbTCMPlcOHU-< K5 t»*ii**y*0BS 6 tt««Kfc;, *5^f4*»Jft 

yuffi^*-r?a:t)^3E«$ixao -*ci»ftv*3ift-e 10 tps^ib- t?s>5 0 ««E«aiiiBS2(Dffia^:tt2fc(^2 

CMP2<^^9^A**^«ffiJ:9^>r^A**ft ; F-«BE^ [0 14 8] (a) ««Ei6BfiIllK 1 4 <k 1 8 TWir o T 

W<*9, GMP2ffi*ttL ^^/KlftSo T 1 35SOn/Off» I^SjS. SflfcagfitlalSg 1 8 tt, mSfEilfitlUSg 1 4 JC» b 

^SrffoTta«Oni^ttftb*l^-e, fc«*>^j**5i T\ CMP 1 ^yy^AA^Cg^ii^ffiR 2 9 

[0142] jeisa^-^-^igteuTt, sf^-f MSje»*>r^-i s^fflA^irfcttsn*: 

BPOn/OffftffSrteftSo On/Offtbf^tjgttOnSritt tlit^ KD 2 2 dr , ^^-KD2 2^y-K 

LTt ^ FbK^-^ -ISlD^fiT LT < ixH jE* tCMP 1 ^tBA«^^>Pfl(c*iKS tlfcffitrCR 2 8 

«8E^s±#-fixtf, tfc*i&*¥UJfeS: tt, [0 14 9] (b) AAaSs^-^-f >- KT^y (Up) 

* — SrSte»^*-fr5o i**j&*JWB£bTi^*tt:& OA*i»^-^«iBtaFnfcei6^>f 1 5 <k , e»*>r 

^^fcfei", S(5t5- irtfSfc^J: 5ft»#fcttK:R4l. R 1 5 offl^Sffi^P £fl|jjEiilffi[El5g l 8 IwSHKSixfc-* 

[0 14 3] (m 4 <DmM<D&m<D^Mm 1) mi 0 [01S0] CO^iilJ:?, H9^[I]3fe:*fb-C, jg 

v Ktt*a*Kih»«(^fl#asB<oiiiKia-c?*>*o * hi lffls^tit, iRi«<^«isBS:iim-t-«r t&x- 
&*n<o%4<n mm comm^mmi^m^^^—^-o 

K»*ii*Kih8«fi, ei7<D9S2<D&1t&<DJ&1RlzQte> [0 15 1] il 2f3, *38W<D 
/nI7 — 9>f > KR*a&*RJt2S«£JfclfcbT\ «8IEBIUi 30 *5^HHS<o»Jitrfil5^!7 — > M**&*KitSS 

SK2 75S**o-C^* 0 m«*JPSHilgg 7 , jEte-StelU «co|hIKE1T-*?5o *$m<om 5 <^JIifc<^!|RK«£>* 

K5 4:«*ii*ipJ3eillK6ttllB!liSfb, *>4lWi*llS$n !7— »?>f > K«*ii*BSih3S|ltt, B3«)Il <D^|Jfe 

t „ «sitttaiiitt2j55ft*ori^s 0 estt^tbuiK 2 co 

[0 14 4] (a) mSKiilifilHlK 1 3 <b 1 7t'S4ot taa^fift^^t?* 4 e 

i^^o «SfcilHKIIKl 7f*. ffiSEiitelUKS 1 3ic*fb [0 15 2] SKR1»^ tbOCFET (T 

CMP 1 ^^^AM^Cgi^tl^iftR 2 9 4) coK^V, V— ^flST-^attSixTl H« 

KK V#^£#lR 2 9K»tt£ih,y — *as»i&£;ft IftR2 0*^ #fc>9trFET (T5) <£> K 

^>^T2 4 fc % 7,/-K^nyf>tC 1 UUfcttS 40 h*C«K$jx* K9>f^<— 1 9*SR*tb4xT^ 

ix/cyVt-KD2 2^, jfsfJr— KD 2 2cD^; K 5 C T 4 4o «fc t>*T 5 teNMO S F E Tfrbte& 0 

tCMP lOW^iH^-^IB^ttttSixfcttttR 2 8 fc^s [0 15 3] «tB»H 3 o^yu^«tt<o0BSi: B] l^T?* 

[0145] ( b ) A^ffitf^ ^-T ^KT^r (Up) [0154] (« 6 <7?Sllte^98) 013(1 *^§P^C0 

OA^fiB^f^SStt^ixfcjBltt*^ l 5<*r, iSlh^-Y 6 ^HJfio»<fi^«i^7 — -?-f v Kj**ii*Kit« 

■^-1 SoaASB^f-irfllSEiilSfilllBS] 7(c«jBt$*tfc^ BoHKBIT&So *«M<0» 6 <omMcoj&miz{%z>s < 

h0BS4 t^iliDS^Tl^^o !7— ^-Y^Kfet^ii^KlLaSatt, Hi 2^5(^X1 

[0 14 6] iCD^iriwiO, H9^H3(c^bT, jg «1(:(I5^°I7" W y KftM^PMUt WJl 

SiKf*^fefe*a*Rlh1»lfiS:IISL .fcoiia b<t 5 f-. T , IEte • SteESS 5 2 2 Wioti^, > K 

is) i o ubi 7 (r*t ur, ia«o«ffisriia-t-s d <t so r ^ ^»f^ttia i 2 b. > Ky ><^®b^^ 
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[0155] 

L-fc^-eiftW-TSo «JR«BEVBttl2. 5 V <>r 

[0156] mi 4 (a) m4<nmM(Difmw%Z) 

ttB*BBt?l B«9*S5 0m»^*6 o fKttft 9 — 

C 1 t C 2C0ffiJESr^LTt^ o fSM*<0itMi£lt ^9 7 
4»cD^~^— I D*©iii:SLt^5o 
«*ID*)«ftKt (2A/d i v, 6A) <*:§elE$ 
tb, ll®«9^2A-t:\ ^8|SD*^4lS^cOl 
E*6Atfc4 0 [R)ii:CMP 1 <75ffl*iB^«Ett, 
(2V/div x 6V) ^^ffi$n, lliM52V 

[0157] H14 (b) It H14 (a) <DmF$$A<D 
2 B&V @WiSSr5ffiFtrlfc*:LfcH-C?fc-5 0 [El 1 5 

(a) (b) fc, 014 (a) (O^FBg«(0 2 @ffi!9 S# 

fiSrl 0»t 5 0f)8PJ=:tt*:UfcB]T**>So EI 1 6 (a) 

(b) it Ml 4 (a) (OWfltt^)3 gtti£& 1 
omt 5 OfSF«-fit*bfcBlt?«>So Ell 7 (a) (b) 
ft IU1 4 (a) oNFHttOl 0ii<? aSriBS:fcl 1 
Sfi£?>tBiS<7>ttjS£: 1 Oigt 5 0«t=l£*:LfcBlT-S> 

[0158] ZtlhX V . &W)f$. 4 0m&<DX#'- h 
■^^^*BBB*S*9, -t<Z>«* C 1 fcC2ttI Dt-fiPiiRt 
LtPS^t^fc^So I D»>ltt^ t #ttC 1 
>C2t45 0 C 1 -C 2C0«fifc^tt«triR 2 8<Z?pfSH 
(c-56^-T^o R28(:j;9Cl<!:C 2 <D&m$mifiiriX 

[0159]*:, B16 (a) (b) UZjL&ttSJ:? 
I D<0&»<tC2<^Bi£tf s <fc< — SUl^r <!r 
* s b^So — C l ft I D<D?9 7±fck LXWLM 

[0160] 

^tuiEisg 2 (PWffiigRifnuft i 6 o^p«^^o^tsj]ae 

Ufc^TlttW-t-So **3, KD2 1tt*<a3! 

[ o 1 6 1 j m i s ( a ) ( b ) it 3? 4 (omfcmm 

- KD 2 2fi«<2gKSr*Dx., — *>f > K±#OiB 
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SM5 2 0 0mtt*§ o tKMtt. "t—Z—mMlD 
t, CMP 1 cOttl^lffiT- (Ou t ) com&t. ^>y*> 
tCltC 2com/±^^LTV^ 0 
[0162] rji^:tJ;9, C 1 tt-TCJriilffit 1 * 
Xl^£l^tfct>frZ> 0 L^t, C1+C2TM f e f 
*#—V^*?mm (4 0m#) UTIg^ 
b I Di;ilitti/^ 0 CMP i <DtH;^t!itli2Hu^< 
/uXSLl/^/uSflotl^lv Lrt>U CMP lco 
10 UiA35 s fiixTi^S^«ltC 2li I D^Sft^iilttL^ix 
Tt^ftt^ fcSr**-rSo CMP 1 <^m;frG0ig|@<£>:*:# 

[0163] 

[Hi60ij3] m&#y3-eit m4<Dnifc(Dj&mfc{%z>m 
mtBiEigg 2 ^m»ftaiK»(HiK i 6 coigi^tb^i-oi ^xmit 

Lfc©"rtHBt5c "Tfcfe*,, JWfe*#tt % 

[0164)119 (a) Jt m4(DnMV>l&miZffiZ> 

«*L7tS^{f#S[^ElTfo^o D19 (b) ft 121 
19 (a) <Dti&mmfrbCMP ltttf) (CMPIOU 

t) &timvtzL$Lj&mx$>% 0 mm^mmxi ess 9 a* 

2 0 0m#-eS>5 o KMtt. ^-^-lilDt, CM 

p 1 coffi^/ffi^- (Out) comffi^. ^>f>tc 1 <k 

C 2 (T^^JEESr^LTi/^o 

[0165] ^tb^co- t J; 19 , h-^^^^PKI 
(4 OmfM mTm&fa^C lRXfC 2 tti£*>te:iIIHflft 

^cAoti^o c 2comm i d a 

30 ttt^J;5l:a^5o 

[0166] ^^ii^^fiJS$tb^PRaW<09 li^lf 



[0167] 

*JRB0K 7 ^3H*:-X>f s/^>^Sf^-T IcOOn o f f 

40 m^tmmonmm^^^xmr^LtLo^xmm-r^o & 

liIEVBfj:l 2. SVtLtt^o 
[ 0 1 6 8 ] m 2 0 ( a ) ( b ) ft m 1 9 ( a ) C0fl# 
Mtt<35BI2 0 £:gffi<7>ttiS2:2 0 OffiP^it^cbfcBIt?* 

So ei 2 i in i 9 ( a ) (omm^<om 2 1 tmm<o 

frfafiS: 2 0 Oftlwffirfcbfcia-CfcSo El 2 2 ft {2)19 
( a ) OWrBB«l<7>ia 2 2 irStfS^f^ifi^ 2 0 0 fgCljfc*: 
l/ciT^5o 1212 3ft mi 9 (a) <0B*Mtt<7?g|2 
3 ir*fB<!0#afiS:2 0 0 ffif^tt*: LfcElt:'foS 0 12] 2 4 
( a ) ( b ) ft [21 1 9 ( a ) <Dm«i1H(Om 2 4 
50 (OM"afifc2 0 OfflFClt^UfclH-C**. 1212 5 75 35 121 2 
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9(a) (b) tt, B19 (a) <Df#WHtt<DBI 20 — 2 
9 fc*IB<^#ieS:te*bfcH-efcSo I" Tl!55 
t**5&**J^fw J: 9 O f f -tzmMX 9 , El 2 0 fl 2 0 

o m&m^ajK-e& 9 , m 2 1 n 1 0 0 mSiw<z>s?B-t? 

fc 9 , a 2 2 fi 8 0 m&WOiffiJBT?* 9 , (123114 0 
m#flft<7>i6^-C* 9 , El 2 4 (1 2 0 m&m<D&1&X~ib 

9 % m 2 5 , 2 6 fio f f sn^Bgi^iftjKTA 9 . m 2 

7 5 0 0 p &ttl<D&J&X~1b 9, I2 8(j:4 0 0/i fjtffi 
<7?i6^-Cfe9, HI 2 9&2 5 0 n®ifo<D$m-e*>z>o 
[0169] i2 0K:*3lr*Ttt, »5*lxtt*rt:?B^LT 
EI2 0 (b) ^ID«(:a-lTCMP2-7 

fc, CMP 2^?^A*tt?»-e- SttSot^S, 
^coc<ir J:9iiRt»i^fTfclxT^'5r t#to5 0 C 
MP 2v^f^A*^CMP 2:7 p y^A^J: 9fi< &S 
J: 9 CSS^itt^o 

[ 0 1 7 0 ] El 2 1 Uifc^Ttt, ftStittMLT^ 
S Q Siltft^CMP 2 /y^A^colfii^LT, C 
MP 2 -7^f t ^ A*Olfi^i# tgfi LT l 

[0171] i2 2«w*5l^-Ct, ft^MMtT^ 
So ^iU^CMP2 7 P 7^A^«if^LT, C 
MP2^t^AA^Hi^l#L, CMP2^7^A 
*<^«ffi«t 9^:# < ^^i^Mttt^ 0 rco;A;# 

£<D$?m^J: 9 T 1 <OOn/0 f f9M1^ s 3g£U 
CMP 1 m*tfS*#<J6*lTt*5o 
[01 72] ID 2 3{:fct>T{>, ^hliMttv^ 
So SEftLft^CMP 2:7 p 7*A;a<ZMtffifr*tb-C\ C 
MP 2^t^AA(OtWSS fciaffL, CMP2/ 
^^A^^miicJ: 9 < fc«*&j3S«*-etf>o-- 3£co 

n/Of fHW±l, CMP 1 ttJ^fcl^CJ^-C:*: 
*<fihtl^ 0 — *t\ [D(D«Wt-5CMP2 

[ 0 1 7 3 ] El 2 4 fc:*3l*Tfc, J*l£*m^3EbT^ 
S c H24 (b) fiBI2 4 (a) <0P#WMtt«: 1 OffiFKtt 
*UfcB|-efcSo »W^CMP 2 7 p 9^A*<^tIffi 
i:Mlt, CM P 2 v>f AA<Otfi!& s S ?>l:±# 

#H ^»*«<^iSe?g««35SO n o f f Ibfts<Z>jHRflT*> 9 . 

h^ttSo 3 IB, 

1 Offli: 7(H~C&9, ^fixt-fiJOToi 6&THI0 

[0 1 7 4] [125^12 6Kl*3^Tt>. K^^xfl^^ 
LT*3 9, op}:, fefe*ia*0*(IS35 s 3iS^*o EI 2 6 

( a ) ( b ) ttia 2 5 coNFrfB**s: i o mizux it^mx 

foS e aSSbUfc^CMP 2 7'7 *A*<0«ffltt:*tUT\ 
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CMP2^t^A^lfi^$bi:±#t, D4T-IA 
Mb*i«|n]^«lSSt?#5 0 I DttOn o f ftoVElDMlZ 
tfc^T, CMP 2 ^^^A^^^ftbT^^^cOiC^p 

Mm*&mz$ b £*ts 0 *-?yhfttti6fiti6 

COl 6#»^ hCJ: 9^^A^CO4 £ 0^/^£*LS o 
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